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(57) ABSTRACT 

An electrical connector assembly (1) for connecting electri 
cally plural cards to a PCB (3) includes at least one ?rst 
connector (10) and at least one ?rst latch (11) for positioning 
at least one ?rst card (4) therebetWeen in a parallel relation 
With the PCB in Which a ?rst card inserting direction and a 
?rst card positioning position are de?ned; at least one second 
connector (20) and at least one second latch (21) for position 
ing at least one second card (5) therebetWeen in a parallel 
relation With the PCB in Which a second card inserting direc 
tion and a second card positioning position are de?ned; the 
?rst card inserting direction is intersectant With the second 
card inserting direction; and the ?rst card positioning position 
and the second card positioning position are in different levels 
above the PCB. 

13 Claims, 6 Drawing Sheets 
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ELECTRICAL CONNECTOR ASSEMBLY 

BACKGROUND 

1. Field of the Invention 
The invention relates to an electrical connector assembly, 

and particularly to an electrical connector assembly connect 
ing plural cards to a printed circuit board. 

2. The Related Art 
US. Pat. No. 7,021,953 discloses a card edge connector 

latch Which makes it possible to install card or cards side by 
side at a high density on a motherboard. The card edge con 
nector latch is used together With a card edge connector that is 
mounted on a motherboard. The latch comprises board fas 
teners Which are fastened to the motherboard, and latches 
Which latch an opposite end portion of the card, a contact end 
portion of Which is received in the card edge connector, in a 
state in Which the card is substantially parallel to the mother 
board. The latch is carried on and fastened to the motherboard 
opposite the card edge connector Without being assembled 
With the card edge connector. This design alloWs plural cards 
are installed side by side at a high density. AnyhoW, a big area 
is occupied by the card edge connectors, the cards and the 
latches above the motherboard When plural cards, especially 
three or more cards are installed side by side. 

Therefore, it is desired to have an improved electrical con 
nector assembly to overcome the disadvantages of the prior 
art. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to pro 
vide an electrical connector assembly occupying a lesser 
space above a printed circuit board. 

To achieve the above-mentioned object, the invention is to 
provide an electrical connector assembly for connecting elec 
trically plural cards to a printed circuit board, the electrical 
connector assembly comprising at least one ?rst connector 
and corresponding at least one ?rst latch for positioning at 
least one ?rst card therebetWeen in a parallel relation With the 
printed circuit board in Which a ?rst card inserting direction 
and a ?rst card positioning position are de?ned; at least one 
second connector and corresponding at least one second latch 
for positioning at least one second card therebetWeen in a 
parallel relation With the printed circuit board in Which a 
second card inserting direction and a second card positioning 
position are de?ned; the ?rst card inserting direction being 
intersectant With the second card inserting direction; and the 
?rst card positioning position and the second card positioning 
position are in different levels above the printed circuit board. 

Other objects, advantages and novel features of the present 
invention Will become more apparent from the folloWing 
detailed description of the present embodiment When taken in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an assembled, perspective vieW of an electrical 
connector assembly in accordance With a preferred embodi 
ment of the present invention; 

FIG. 2 an exploded, perspective vieW of the electrical con 
nector assembly shoWn in FIG. 1, Wherein tWo cards are 
detached therefrom; 

FIG. 3 is a perspective vieW of the ?rst connector assembly; 
FIG. 4 is an exploded, perspective vieW of the ?rst connec 

tor assembly of FIG. 3; 
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2 
FIG. 5 is a perspective vieW of the second connector assem 

bly; and 
FIG. 6 is an exploded, perspective vieW of the second 

connector assembly of FIG. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

References Will noW be made to the draWing ?gures to 
describe the preferred embodiment of the present invention in 
detail. 

It Will be noted here that for a better understanding, mo st of 
like components are designated by like reference numerals 
throughout the various ?gures in the embodiments. Referring 
to FIGS. 1-3, a pair of ?rst electrical connector assembly 1 
With a pair of ?rst cards 4 received therein and a second 
electrical connector assembly 2 With one second card 5 
received therein are commonly mounted to a PCB (printed 
circuit board) 3. 

Referring to FIGS. 1-3, the pair of ?rst electrical connector 
assemblies 1 Which have the same structure, comprise a pair 
of ?rst electrical connector 10 and a pair of ?rst latches 11 
mounted side by side on the PCB 3, so that the pair of ?rst 
cards 4 are mounted side by side on the PCB 3. The ?rst latch 
11 is fastened to the PCB 3 opposite the ?rst electrical con 
nector 10 Without being assembled With the ?rst electrical 
connector 10. The ?rst electrical connector 10 locates on a 
?rst area of the PCB 3, the ?rst latch 11 locates on a second 
area of the PCB 3 opposite to the ?rst area, and the ?rst card 
4 is positioned betWeen the ?rst and second areas in a parallel 
relation With the PCB 3. The ?rst electrical connector 10 
de?nes a ?rst slot 100 along lengthwise direction thereof for 
holding a front rim 41 of the ?rst card 4. Each ?rst latch 11 
includes a ?rst base 10, a ?rst metal part 111 and a ?rst 
mounting part 1111, Wherein the ?rst base 110 extends 
upWardly a pair of positioning posts 1100 at opposite ends 
therefrom for coupling to a pair of positioning holes 43 of the 
?rst card 4. The ?rst metal part 111 is provided With tWo hook 
sections 1110 located at the opposite distal ends thereof and 
extending toWard the ?rst electrical connector 10 With an 
oblique upWard guiding face thereon. The mounting part 
1111 extends out of the ?rst base 110 for mounting to the 
corresponding pads (not shoWn) of the PCB 3. The ?rst card 
4 has plural pads (not labeled) on the top and bottom faces 
thereof around the front rim 41. 

During assembling, the front rim 41 of the ?rst card 4 is 
inserted initially into the ?rst slot 100 of the ?rst electrical 
connector 10, and a rear rim 42 of the ?rst card 4 is succes 
sively doWnWardly moved toWard the passing the hook sec 
tions 1110 Wherein the ?rst metal part 111 is elastically rear 
Wardly de?ected. At the same time, the ?rst card 4 is correctly 
positioned relative to the PCB 3 via the positioning posts 
1100 extending through the positioning hole 43 in a stable 
doWnWard movement. When the rear rim 42 of the ?rst card 4 
completely passes the hook sections 1110, the metal part 111 
resumes the original position to have the hook sections 1110 
doWnWardly press the rear rim 42 of the ?rst card 4. After 
assembled, betWeen the ?rst electrical connector 10 and the 
?rst latch 11, a ?rst card inserting direction A is de?ned. 
Under this condition, a ?rst card positioning position is 
de?ned in Which the ?rst card 4 is in parallel With the PCB 3. 

Referring to FIGS. 2, 5-6, the second electrical connector 
assembly 2 comprises a second electrical connector 20 and a 
second latch 21 mounted on the PCB 3, so that the second card 
5 is mounted on the PCB 3. The second latch 21 is fastened to 
the PCB 3 opposite the second electrical connector 20 With 
out being assembled With the second electrical connector 20. 
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The second electrical connector 20 locates on a third area of 
the PCB 3, the second latch 21 locates on a forth area of the 
PCB 3 opposite to the third area, and the second card 5 is 
positioned betWeen the third and forth areas in a parallel 
relation With the PCB 3. The second electrical connector 20 
de?nes a second slot 200 along lengthwise direction thereof 
for holding a front rim 51 of the ?rst card 5. Each second latch 
21 includes a second base 210, a second metal part 211 and a 
second mounting part 2111, Wherein the second base 210 
extends upwardly a pair of positioning posts 2100 at opposite 
ends therefrom for coupling to a pair of positioning holes 53 
of the second card 4. The second metal part 211 is provided 
With tWo hook sections 2110 located at the opposite distal 
ends thereof and extending toWard the second electrical con 
nector 20 With an oblique upWard guiding face thereon. The 
second mounting part 2111 extends out of the second base 
210 for mounting to the corresponding pads (not shoWn) of 
the PCB 3. The second card 5 has plural pads (not labeled) on 
the top and bottom faces thereof around the front rim 51. 

During assembling, the front rim 51 of the second card 5 is 
inserted initially into the second slot 200 of the second elec 
trical connector 20, and a rear rim 52 of the second card 5 is 
successively doWnWardly moved toWard the passing the hook 
sections 2110 Wherein the second metal part 211 is elastically 
rearWardly de?ected. At the same time, the second card 5 is 
correctly positioned relative to the PCB 3 via the positioning 
posts 2100 extending through the positioning hole 53 in a 
stable doWnWard movement. When the rear rim 52 of the 
second card 5 completely passes the hook sections 2110, the 
second metal part 211 resumes the original position to have 
the hook sections 2110 doWnWardly press the rear rim 52 of 
the second card 5. After assembled, betWeen the second elec 
trical connector 20 and the second latch 21, a second card 
inserting direction B is de?ned. Under this condition, a sec 
ond card positioning position is de?ned in Which the second 
card 5 is in parallel With the PCB 3. 

Referring to FIGS. 1-2, the pair of ?rst connectors 10 and 
the pair of ?rst latches 11 is higher than the second connector 
20 and the second latch 21 above the PCB 3 so that the ?rst 
card positioning position is higher than the second card posi 
tioning position. The second connector 20 locates betWeen 
one of ?rst connector 10 and the corresponding ?rst latch 11, 
the second latch 21 locates betWeen another ?rst connector 10 
and the corresponding ?rst latch 11, and the ?rst card insert 
ing direction A intersectant the second card inserting direc 
tion B at right angle. Under this condition, the ?rst cards 4 is 
located above the second card 5 on the PCB 3. 
More than one second electrical connector assemblies 

including more than one second connectors and latches may 
position under the pair of ?rst electrical connector assem 
blies, When the length of the ?rst cards betWeen the ?rst 
connectors and latches are enough. Understandably, the sec 
ond connector and latch may be higher than the pair of ?rst 
connectors and latches, and the pair of ?rst connectors and 
latches locate betWeen the second connector and latch, When 
the length of the second card betWeen the second connector 
and latch is enough. Correspondingly, the second card posi 
tioning position may be higher than the ?rst card positioning 
position on the PCB, thus the second card is located above the 
?rst card on the PCB. 

While the present invention has been described With refer 
ence to speci?c embodiments, the description is illustrative of 
the invention and is not to be construed as limiting the inven 
tion. Various modi?cations to the present invention can be 
made to the preferred embodiments by those skilled in the art 
Without departing from the true spirit and scope of the inven 
tion as de?ned by the appended claims. Therefore, person of 
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4 
ordinary skill in this ?eld are to understand that all such 
equivalent structures are to be included Within the scope of the 
folloWing claims. 

I claim: 
1. An electrical connector assembly comprising: 
a printed circuit board (PCB); 
a ?rst connector and a ?rst latch mechanism respectively 

positioned upon the PCB and spaced from each other in 
a ?rst direction; and 

a second connector and a second latch mechanism respec 
tively positioned upon the PCB and spaced from each 
other in a second direction different from and angled 
With regard to the ?rst direction; 

a ?rst space de?ned betWeen the ?rst connector and the ?rst 
latch mechanism and a second space de?ned betWeen 
the second connector and the second latch mechanism 
are overlapped With each other in a vertical direction 
perpendicular to both said ?rst direction and said second 
horiZontal direction; 

Wherein a ?rst card is pivotally assembled to and retainably 
received in the ?rst space by means of both said ?rst 
connector and ?rst latch mechanism, and a second card 
is pivotally assembled to and retainably received in the 
second space by means of both said second connector 
and the second latch mechanism, under a condition that 
the ?rst card mechanically and electrically connected to 
the ?rst connector is located at a ?rst level, and the 
second card mechanically and electrically connected to 
the second connector is located at a second level Which 
is loWer than the ?rst level. 

2. The electrical connector assembly as claimed in claim 1, 
Wherein the ?rst connector is higher than the second connec 
tor While the ?rst connector and the second connector are 
spaced from each other Without overlapping in the vertical 
direction. 

3. The electrical connector assembly as claimed in claim 2, 
Wherein both said ?rst connector and said second connector 
have a similar con?guration and dimension in a top vieW. 

4. The electrical connector assembly as claimed in claim 1, 
Wherein the ?rst connector and the ?rst latch mechanism are 
respectively located by tWo sides of the second space. 

5. The electrical connector assembly as claimed in claim 1, 
Wherein there are side by side tWo of said ?rst connector and 
said ?rst latch mechanism de?ning tWo of said ?rst space 
Which are roughly equally overlapped With corresponding 
portions of the second space along the second direction. 

6. The electrical connector assembly as claimed in claim 1, 
Wherein said ?rst direction is angled With regard to the second 
direction at 90 degrees. 

7. The electrical connector assembly as claimed in claim 1, 
Wherein said second card passes the ?rst level during instal 
lation into the second space. 

8. An height rise connector assembly comprising: 
a printed circuit board (PCB); 
an electrical connector and a latch mechanism respectively 
mounted on the PCB and spaced from each other With a 
space de?ned therebetWeen in a ?rst direction, said latch 
mechanism de?ning an inner side facing toWard the 
space and an outer side opposite to the space; 

a card pivotally installed into and retainably received in the 
space by means of said connector and said latch mecha 
nism; Wherein 

the connector is raised at a level Which alloWs another 
similar card to be pivotally assembled and retained 
under said card by another connector and another latch 
mechanism both of Which de?ne another space therebe 
tWeen in a second direction different from the ?rst hori 
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Zontal direction, under a condition that said another card 
is lower than the card, and said another latch mechanism 
is not located on the outer side but on the inner side; 

Wherein said another card is angled With the card at a top 
vieW. 

9. The electrical connector assembly as claimed in claim 8, 
Wherein said ?rst direction is 90 degrees angled With regard to 
the second direction. 

10. The electrical connector assembly as claimed in claim 
8, Wherein said another card passes the level during installa 
tion into said another space. 

11. An electrical connector assembly adapted for being 
mounted on a printed circuit board (PCB) comprising: 

tWo ?rst connectors positioned side by side and tWo corre 
sponding ?rst latch mechanisms positioned side by side, 
each ?rst connector and the corresponding ?rst latch 
mechanism respectively positioned upon the PCB and 
spaced from each other in a ?rst direction; and 

a second connector and a second latch mechanism respec 
tively positioned upon the PCB and spaced from each 
other in a second direction angled With the ?rst direc 
tion; Wherein 

a ?rst space is de?ned betWeen the ?rst connectors and the 
corresponding ?rst latch mechanisms, 

5 

6 
a second space de?ned betWeen the second connector and 

the second latch mechanism and the each ?rst connector 
and the each corresponding ?rst latch mechanism are 
respectively located by tWo sides of the second space; 
and Wherein 

?rst tWo cards are pivotally assembled to and retainably 
received in the ?rst space by means of both said tWo ?rst 
connectors and ?rst latch mechanisms, and a second 
card is pivotally assembled to and retainably received in 
the second space by means of both said second connec 
tor and the second latch mechanism, under a condition 
that the ?rst cards mechanically and electrically con 
nected to the ?rst connectors are located at a ?rst level, 
and the second card mechanically and electrically con 
nected to the second connector is located at a second 
level Which is loWer than the ?rst level. 

12. The electrical connector assembly as claimed in claim 
11, Wherein the ?rst connector and the second connector are 
spaced from each other Without overlapping in the vertical 

20 direction. 
13. The electrical connector assembly as claimed in claim 

12, Wherein said ?rst connectors and said second connector 
have a similar con?guration and dimension in a top vieW. 

* * * * * 


